The reader will gain greater understanding of the effectiveness of emphasizing the use of body mass index and waist circumference within health and fitness settings to assess weight-related health risk. In addition, insight will be gained into how these assessments can be used to track change effectively in weight and fat distribution through time. Alternative methods for assessing weightrelated health risk populations with high amounts of fat-free mass will be discussed.
future obesity-related health complications, especially in the general adult population (7, 8) . The 2013 AHA/ACC/TOS Guideline for the Management of Overweight and Obesity in Adults reported that there is a direct dose-response relationship between BMI and the risk of fatal and nonfatal disorders (9) . For example, an increase in BMI of 1 kg/m 2 more than 22 kg/m 2 was associated with a 10% increase in coronary heart disease (11) . Furthermore, Wolf and Colditz found that obese individuals with a BMI of 35 kg/m 2 or higher had a 42-fold greater risk for developing type II diabetes, and those with a BMI of 40 kg/m 2 or higher had a 53-fold greater risk than those of normal weight status (18.5 to 24.9 kg/m 2 ) (22) .
Because of the high prevalence of obesity and its associated health complications, it is not a surprise to H&F professionals that one of the main motivations for clients joining a fitness facility is to lose weight with the goal of improving overall health (1) . This statement is supported by enrollment data obtained from Ball State University's Adult Physical Fitness Program. During the enrollment process, participants are asked to rank their priority reasons for joining the fitness program. Of 1,247 participants surveyed, 1,103 participants (88.5%) listed weight loss as a priority reason. The focus of this article is to demonstrate how the simple measures of height and weight (used to calculate BMI) along with WC can be used as effective tools for identifying individuals with an elevated health risk and for tracking changes as these individuals undergo lifestyle modification. We will first discuss the advantages of using BMI and WC in the assessment of weight-related health risk in most American adults. Afterward, we will address situations in which these measures may be less sensitive in predicting health risk and the alternative methods that can be used in these situations.
METHODS AND ADVANTAGES FOR USING BMI AND WC
BMI and WC have many advantages that make them appealing for use in H&F settings for clients for whom weight loss is a common goal. Both BMI and WC use readily available and inexpensive equipment, can be administered easily, and are understood easily by clients. BMI and WC can be used as initial screening tools to identify those at an elevated health risk because of excess body weight and poor distribution of fat mass. As mentioned earlier, BMI and WC have a direct relationship with common chronic diseases including cardiovascular disease (CVD) and diabetes; therefore, further evaluation for the presence of disease is warranted for individuals classified as above the normal ranges for BMI (i.e., ≥25 kg/m 2 ) and/or WC (≥102 cm for men or ≥ 88 cm for women) (18, 20) .
Another key advantage of using BMI for determining weightrelated health risk is that the measures needed for its calculation height and weightcan be taken with high accuracy when performed using standardized procedures. These procedures are easy to follow and can be applied with minimal technician training. The methods involved in the measurement of height and weight, for calculation of BMI, can be found in sidebar 2.
Because height in most individuals does not change, a change in body weight will correspond to a change in BMI. That being said, weight measurements are a good way to track progress during a fitness program; however, weight change is not the only indicator and even at times not the best indicator of successful progress. After beginning an exercise program, it is common for an individual to notice progress by the way his or her clothes fit around the waist, even though there may be little or no change in weight when he or she steps on a scale. Circumference measures such as WC are similar in principle to assessing how clothes are fitting, but assessing circumferences is a more precise way to capture a change in body composition. WC is a measure of the distance around the abdomen and is accepted as a practical indicator of adipose tissue distribution (24) . The National Heart, Lung, and Blood Institute recommends measuring WC combined
Sidebar 2

Weight Measurement
The scale must be calibrated before the measurement. ○ To calibrate, place objects of known weight on the scale.
A reasonable standard is to have the client wear light athletic attire or a paper robe.
Instruct the client to remove his or her shoes and empty pockets.
Take all measurements when the client is in a similar hydration status and at a similar time of day.
Record the weight measure to the nearest 0.1 kg or 0.25 lb (21) .
Height Measurement
A wall-mounted stadiometer should be used.
Instruct the client to remove his or her shoes, stand up straight with heels together, look straight ahead, and hold a deep inspiration during the measure (18) .
*Measure height initially to determine weight status by calculating BMI (weight (kg) / [height (m)] 2 ). For most clients, height measurements will not need to be repeated when tracking weight status because it usually does not change for adults until later in life (Typically, individuals lose approximately 1 cm every 10 years after age 40. Height loss is even more rapid after age 70) (12) .
Standard Weight Status Categories for Adults Associated with BMI Ranges. (20)
Underweight: <18.5
Normal: 18.5-24.9
Overweight: 25.0-29.9
Obese: !30.0.
with BMI to assess and classify weight-related health risk (2) . WC offers information on health risk associated with fat distribution, which BMI alone does not. As a result, WC is commonly used in research and clinical settings to complement BMI in identifying the risk for chronic diseases (e.g., CVD, diabetes, etc.). WC is a particularly useful tool to use in individuals with a BMI of 25 to 34.9 kg/m 2 that may be misclassified because of having a high amount of fat-free mass (e.g., power athletes and some manual laborers) (15, 18) . However, for individuals with a BMI of 35 kg/m 2 or higher, WC adds little predictive power on disease risk beyond that of BMI (15) .
WC measurements are relatively quick to perform and can produce reliable and accurate measurements when performed by a trained and experienced technician. The methods used to measure WC are outlined in sidebar 3 (24) .
In the H&F setting, a change in body composition can be detected by a change in weight (resulting in a BMI change), a change in WC, or both. Because of the important information gained from BMI and WC and their ease of use, the AHA/ ACC/TOS recommend that physicians measure height and weight (to calculate BMI) along with WC at all annual visits, if not more frequently, to track changes in weight and fat distribution as well as identify adults who may be at an elevated risk of CVD, diabetes, and premature mortality from all causes (9) . For those who have never been overweight or obese and who are at a stable weight, a one-year interval is appropriate; otherwise, more frequent reassessments of BMI would be desirable, especially for currently overweight and obese individuals. The decision for recommending weight loss is commonly determined by BMI and WC. According to the AHA/ACC/ TOS, weight loss is indicated in obese individuals or in overweight individuals with additional CVD risk factors or other obesity-related comorbidities (9) .
FACTORS TO CONSIDER WHEN INTERPRETING BMI
Although BMI by itself is effective for determining weight-related health risk in many contexts, there are situations when the use of BMI alone is limited in its ability to appropriately classify individuals into the proper weight category. Scenarios where BMI may not be a suitable method of assessing and tracking weightrelated health risks include:
• Measuring individuals with a large amount of fat-free mass (e.g., power athletes, some manual laborers). • Assessing clients after a resistance training program who increased their muscle mass (fat-free mass), masking a possible decrease in fat mass (resulting in no initial change in body weight or BMI).
In these scenarios, BMI may classify these individuals with excess weight, caused by a large amount of fat-free mass, as overweight or obese. This would be an inaccurate risk classification because fat-free mass is associated with healthy metabolic functioning. Although, as previously discussed, the addition of WC to complement BMI would help to properly classify these individuals as being at a reduced weight-related health risk compared with those with a high BMI and excess abdominal fat.
Having excess fat mass is associated with several health risks, whereas having high fat-free mass provides health benefits. Therefore, for athletes or individuals who participate in heavy resistance training or manual labor, assessment methods that estimate body composition (i.e., the proportion of fat and fat-free mass in the body) may be more appropriate for determining if their high body weight is a result of excess fat mass (health risk) or high fat-free mass (not a health risk). In the next section, we discuss some known limitations of body composition measurements. However, it is worth noting that it is only a select subset of individuals joining an H&F setting who may benefit from knowing their body composition (i.e., percent body fat), as
Sidebar 3 Waist Circumference Measurement
The technician should use a measurement tape with a tension gauge.
Instruct the client to bring his or her feet together and equally distribute his or her weight through both feet (24) .
Technicians should stand to the client's side when taking the measurement.
Place the measurement tape directly on the client's skin above the umbilicus and below the bottom of the rib cage to a location providing the smallest measurement.
At the end of a normal expiration, gently tighten the tape measure around the client's skin without depressing the skin (tension spring-loaded handle should be extended to the standardized tension level) (13) .
Record the WC measure to the nearest 0.1 cm.
Two measures should be taken and averaged to determine WC.
A third measurement is necessary when the first two measures are not within 0.5 cm of each other (18) . Volume 20 | Number 4 www.acsm-healthfitness.org opposed to their health risk as captured from BMI and WC. In normal circumstances, to have high muscle fat-free mass, individuals would need a highly physically active lifestyle, a physically demanding job, or to participate in resistance training regularly. Because of the increasingly sedentary nature of jobs in the United States and the low participation in physical activity (less than 5% of adults meet physical activity recommendations (23) , and less than 20% of adults report participating in resistance training (1)), very few individuals fit the muscular build, where BMI and WC could provide misleading assessments of weight-related health risk. In addition, many adults gain weight in adulthood and seek to join an H&F facility to lose this excess weight. As a result, the number of individuals likely to be misclassified by BMI because of increased muscle mass, and thus increased fatfree mass, is low (18) .
An example of the effectiveness of BMI and WC as sufficient tools used to classify and track changes in weight-related health risk can be observed in the following case study. BMI and WC were the only methods needed in this case study to classify this man as obese and at an elevated risk for obesityrelated diseases. In addition, the BMI and WC measurements taken after 4 months of participating in the Adult Physical Fitness Program indicate that this man has made progress toward his weight loss goals. When analyzing the body composition measurements, it is important to reemphasize that there are no accepted standards for %BF, making interpretation difficult. An additional challenge in the interpretation is the substantial disagreement shown between the methods when estimating %BF, as well as the disagreement in the change in these measurements after the initiation of an exercise program.
LIMITATIONS OF BODY COMPOSITION ASSESSMENT METHODS
Estimation of fat and fat-free mass, central components of interest when assessing body composition, provides an alternative way to determine and clarify if an elevated BMI is caused by excess fat mass or high fat-free mass. Although body composition methods provide estimates of body fat and fat-free mass, they require trained technicians and expensive equipment. When performed correctly, body composition methods only predict percent body fat (%BF) to within 2 to 5 percentage points of their true %BF value (compared with a criterion method). These errors in the estimation of %BF should be considered in determining the usefulness of the method. For example, consider an individual with a true %BF of 21% having a body composition assessment with a predicted body fat of 25%. Although the absolute error in the unit of measurement is only 4%, the proportional error is 19% ([4 / 21] Â 100) (4). In addition, interpretation of the results obtained from body composition assessments can be challenging for several reasons. First, there is no clear criterion method for measuring body composition, and the various methods differ in their accuracy, leading to differing results for the same person across methods. Moreover, it is well known that prediction error, whether for body composition, physical activity, blood pressure, or any other physiologic measure, makes it difficult to detect changes in the measurement (e.g., changes in body composition with lifestyle modification) through time because it is unclear if an increase or decrease in the measure is caused by true change or caused by the error inherent in the measurement (4) . Another limitation of using body composition methods for the assessment of weight-related health risk is that there are no set standards for healthy body composition values. For example, ACSM suggests a healthy %BF to be 10% to 22% for men and 20% to 32% for women (5) , but the American Council on Exercise suggests that a healthy %BF range is 18% to 24% for men and 25% to 31% for women (14) . Without agreement on healthy ranges of %BF, the meaning of the values obtained from the body composition measurement is unclear. In addition, these standards do not account for age, a factor that has been shown to affect body composition (10) . Furthermore, many of the body composition methods are not feasible for routine practice because they are technically demanding, require expensive equipment, and result in higher costs for the client (a comparison of common methods for assessing body composition is displayed in the Table. ). Therefore, because body composition methods have several limitations, both in their use as well as in the interpretation 
CASE STUDY FROM THE ADULT PHYSICAL FITNESS PROGRAM AT BALL STATE UNIVERSITY
CONCLUSIONS
In conclusion, most individuals who join an H&F facility are aware that they are overweight and are trying to lose some of their weight (3) . For these individuals, BMI and WC are valuable tools to identify weight-related health risks and determine appropriate weight loss goals for an H&F program. In addition, BMI and WC are useful tools for tracking weight and fat-distribution changes as these individuals undergo lifestyle modification. H&F professionals should consider calculating BMI and obtaining WC on all new participants to identify those at risk for weight-related diseases and early mortality. It also is suggested that H&F professionals use the recommendations proposed by the AHA/ACC/TOS and encourage assessing BMI and WC routinely on clientele to track weight loss progress and/or to continue to monitor health risk (9) .
